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* NOTICES * 

JPO and NCIPI are not responsible for any 
danages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Utility model registration claim] 

[Claim 1] A signal detection means to connect with the crank angle sensor of the electronics control type engine 
with which ignition timing is decided corresponding to the crank angle signal outputted from a crank angle sensor, 
and to detect the signal pattern of said crank angle signal. A model selection means to search the signal pattern 
which this signal detection means detected out of the signal pattern of the crank angle signal for every model 
memorized beforehand, and to specify the model of this engine, The electronics control type engine testing device 
characterized by having an output means to operate an engine with the model selection means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

In carrying out the test run of the electronics control type engine alone, this design is related with the electronics 
control type engine testing device which the model of the engine is distinguished [ testing device ] and operates it. 
[0002] 

[Description of the Prior Art] 

Conventionally, electronics control type engines, such as an automobile, control Ignition timing, fuel Irijectlon timing, 
etc. by the control unit at a predetermined stage, and are operated. This control unit detected the location of a 
piston from angle of rotation (this Include angle is hereafter called crank angle) of a crankshaft and when a piston 
location reached at the ignition timing and fuel injection timing which were set beforehand, it had become the 
structure which outputs an ignition signal and a fuel-injection signal to an ignition or a fuel injection equipment, 
respectively. 
[0003] 

The crank angle sensor was used for detecting said crank angle. This crank angle sensor had become the structure 
of detecting the rotation location of a cam shaft, and whenever the cam shaft turned only around the fixed include 
angle, It was constituted so that a unit angle detecting signal might be outputted to a control unit, while outputting 
the top dead center detecting signal to said control unit, when a cam shaft turned to the location where a piston 
arrives at a compression top dead center. That is. a control unit is a top dead center detecting signal. 
When the number of inputs of a unit angle detecting signal is integrated and it reaches at the next Ignition timing 
(abundance In front of a top dead center) after ******(lng), said ignition signal will be outputted. 
[0004] 

In addition, there were also what outputs only the signal for ignition timing detection single besides outputting two 
kinds of signals In this way as a crank angle sensor, and a thing which is used for an engine with many gas columns, 
and outputs three or more kinds of signals. The top dead center detecting signal and unit angle detecting signal (the 
followings. these signals) which are outputted even if it is which crank angle sensor 

It was constituted so that a piston location could be detected from a signal pattern called a crank angle signal to 
[0005] 

The methods of control of the control unit described above for every engine differ. Even if the methods of control 
differ, when the engine is carried in the automobile, there is especially no problem. Although it must examine 
whether the engine works normally when disassembling an automobile and dealing in only the engine as a used 
engine, the problem with troublesome existence of those control units was then produced. That is, since the engine 
has the structure where it is lit by the control device, as mentioned above, when examining an engine simple 
substance and there is no control device for the engines, it is being unable to check whether it working normally. 
Therefore, on the occasion of dealings of a used engine, all the above-mentioned control units of each model had to 
be prepared conventionally. However, the model of automobile increases, also by the same manufacturer, it has been 
in the condition of saying that the control device of the engine changes with models, and It Is in the very 
troublesome condition to prepare the control device of all engines. Therefore, partly, the present condition is that 
dealings of a used engine are conducted without examining. It cannot be overemphasized that such whose a thing is 
not desirable. [0006] 
[Problem(s) to be Solved by the Device] 

Therefore, the classification of an engine simple substance could be distinguished and an appearance of what can 
perform a performance test with one equipment was desired In all kinds of engine. This design makes it a technical 
problem to realize it. 
[0007] 

[Means for Solving the Problem] 

The model distinction equipment for electronics-control type engines concerning this design searches the signal 
pattern which a signal-detection means connect with a crank-angle sensor and detect the signal pattern of a crank- 
angle signal, and this signal-detection means detected out of the signal pattern of the crank-angle signal for every 
model memorized beforehand, and is equipped with a model selection means specify an engine model, and an output 
means operate the engine selected with that model selection means. 
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[0008] 
[Function] 

according to the model distinction equipment concerning this design, an engine model selects automatically by 

turning the crankshaft of the engine which it is going to make a test run of. and making a crank angle signal output 

from a crank angle sensor — having — an engine — **** of operation — things are made. 

[0009] 

[Example] 

Hereafter, drawin g 1 thru/or dr awing 5 explain one example of this design to a detail. 

The block diagram showing the condition that drawing 1 connected the model distinction equipment concerning this 
design to the electronics control type engine, and drawing 2 are the block diagrams showing the configuration of the 
model distinction equipment concerning this design. Drawing in which drawing 3 shows the signal pattern of a crank 
angle signal, and drawing 4 are drawings showing other examples of the signal pattern of a crank angle signal, and 
these drawings show the output state when a crankshaft rotates one time. Drawing 5 is a flow chart for explaining 
actuation of the model distinction equipment concerning this design. 
[0010] 

In these drawings, a sign 1 is an electronics control type engine, and this engine 1 is the thing of the four-cycle 4- 
cylinder mold with which the gas column was put in order by the single tier. As for the crankshaft of this engine 1. 
and 3. 2 is [ an ignition plug and 4 ] the injectors as a fuel injection equipment and these ignition plugs 3 and an 
injector 4 are arranged for every gas column. 5 is an ignition coil unit and when an ignition signal is inputted from 
the model distinction equipment mentioned later, this ignition coil unit 5 is constituted so that the high voltage may 
be impressed to the ignition plug 3 which is equivalent to ignition timing among four ignition plugs 3 based on this 
ignition signal. 
[0011] 

6 is a crank angle sensor which is connected with the cam shaft (not shown) of an engine 1 , and detects a crank 
angle from angle of rotation of a cam shaft As shown in drawing 3 or drawing 4 , this crank angle sensor 6 is 
constituted so that two kinds of signals, a and b, may be outputted. The unit angle detecting signal outputted 
whenever, as for Signal a, a cam shaft turns only around a fixed include angle is shown, and Signal b shows the top 
dead center detecting signal outputted when a cam shaft turns to the location where a piston arrives at a 
compression top dead center. In addition, as shown in drawing 6 which a crank angle signal is outputted only said 
two kinds, and also is later mentioned as a crank angle sensor, one kind of signal is outputted or there are some 
which output three or more kinds of signals. 

[0012] 

7 is model distinction equipment concerning this design. This model distinction equipment 7 distinguishes the model 
of engine 1. and it consists of this examples so that an ignition signal and a fuel-injection signal may be outputted to 
the optimal timing of this engine 1 and an engine 1 can be operated. CPUS which performs various operations when 
this distinction equipment 7 performs model distinction and engine control, as shown in drawing 2 , The waveform- 
shaping section 10 and the input buffer 9 which transmit the crank angle signal from said crank angle sensor 6 to 
this CPUS. The output buffer 1 1 for outputting an ignition signal and a fuel-injection signal to said ignition coil unit 5 
and an injector 4 from CPUS. It consists of ROM 13 grades by which the ignition timing and fuel injection timing for 
every engine model were beforehand remembered to be RAMI 2 for memorizing the entry sequence foreword of the 
signal inputted from the crank angle sensor 6 etc. 

[0013] 

Said waveform-shaping section 10 is connected to the crank angle sensor 6 so that it may have two signal input 
terminals of an input 1 and an input 2, the signal a shown in input 1 terminal by dj:awing_3 and drawing_4 may be 
inputted and Signal b may be inputted into input 2 terminal. 
[0014] 

Said RAM 12 has the structure of memorizing the signal inputted into said input 1 and input 2 terminal as an entry 
sequence foreword. Moreover, as for said R0M13. an ignition timing map, a fuelHniection--timing map. etc. for every 
engine model are memorized. An ignition timing map is the pattern (input signal from the crank angle sensor for 
every engine) of a crank angle signal. 

It is constituted so that ****** can be distinguished. When considering Signal a as an input 1 in drawing_3 and 
considering Signal b as an input 2. it becomes this pattern like input 1. input 2. input 1, input 1. input 1. input 1, and 
an input 1. 
[0015] 

Said CPUS consists of a signal detection means 14 to detect the signal pattern of the crank angle signal which the 
crank angle sensor 6 outputs, a model selection means 15 to specify the model of engine 1 based on the signal 
pattern which this signal detection means 14 detected, and a control means 16 that performs the operation control 
of an engine 1. Said signal detection means 14 is constituted so that RAMI 2 may be made to memorize the entry 
sequence foreword of the signal inputted into input 1 temiinal and input 2 terminal and the signal pattern of a crank 
angle signal may be detected. In this example, it has the structure of detecting the standup of the pulse of the signal 
inputted, for example, and making entry sequence memorizing an input 1 and an input 2 to RAM 12. 
[0016] 

Said model selection means 15 is constituted so that the model from which a signal entry sequence foreword 
becomes the same as compared with the stored data (signal pattern of the crank angle signal for every model) of 
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ROM 13 about the signal entry sequence foreword (signal pattern of the crank angle signal which the crank angle 

sensor 6 outputs) memorized by said RAM 12 may be selected. 

[0017] 

Said control means 1 6 is constituted so that an ignition signal and a flieHinjection signal may be outputted to the 
ignition coil unit 5 and injector 4 of an engine 1 based on the ignition timing map and fuel-ir\iectlon-timing map of a 
model which said model selection means 1 5 specified. In addition, when this control means 1 6 detects a crank angle, 
the crank angle signal which the crank angle sensor 6 outputs is used. 
[0018] 

Next, the flow chart which shows actuation of the model distinction equipment 1 constituted as mentioned above to 
drawing 5 together with still more detailed configuration explanation of CPUS explains. 

While connecting input 1 terminal and input 2 terminal to the crank angle sensor 6 in starting an engine 1 using 
model distinction equipment 1 , the ignition coil unit 5 and the injector 4 are connected to the output buffer 1 1 . 
Moreover, while connecting the non-illustrated power source to the injector 4, the ignition coil unit 5, the crank 
angle sensor 6, and the model distinction equipment 7 grade, the fuel is supplied to the injector 4 with the fuel 
supply system (not shown). 
[0019] 

Thus, after preparing starting preparation, when ON actuation of the main switch (not shown) of model distinction 
equipment 7 is carried out. it is step SI in drawing 5 . CPUS initializes the record area of RAMI 2 so that it may be 
shown. After initializing, as steps S2 and S3 show. GRUB carries out sequential distinction of whether it is the no as 
which the signal was inputted into input 1 terminal or input 2 terminal. Before a crankshaft 2 rotates, since there is 
no signal input from the crank angle sensor 6, at this time, the loop formation which consists of steps S2-S3 will be 
followed. 
[0020] 

Next, it energizes, for example on a starter motor (not shown), and the crankshaft 2 of an engine 1 is rotated. If it 
does in this way, a cam shaft will rotate with a crankshaft 2 and the rotation location will come to be detected by 
the crank angle sensor 6. When a signal is first inputted into input 1 terminal, it is step S2. It is judged with the input 
1 having been inputted and CPUS is step S4. RAM12 is made to memorize the input 1 ("1") as the 1st of an entry 
sequence foreword, and it is step S5. The pattern of the signal is searched out of the stored data of ROM13. When 
the signal pattern same at this time as the inputted signal pattern does not exist in the stored data of ROM 13. it is 
step S2. It returns. 
[0021] 

step S2 if a signal is inputted into input 2 terminal next after returning — CPUS — step S3 from — step S6 it 
progresses and "2" is memorized as the 2nd of an entry sequence foreword to RAM 12 — making — step S5 The 
pattern of a signal inputted out of the stored data of ROM13 until now is searched again. The same signal as the 
inputted signal pattern 

When a pattern did not exist in the stored data of ROM 13, as it mentioned above, it is step S2. When return and the 
same signal pattern exist, it is step S7. RAM 12 is made to memorize the model whose signal pattern progressed and 
corresponded. 
[0022] 

That is. supposing it was the structure which outputs a crank angle signal with a signal pattern as the crank angle 
sensor 6 shows to drawing 3 , after input 1 and an input 2 were inputted in order and the input 1 was inputted 5 
times continuously, it is step S5. A model will be specified. Moreover, when it is the structure which outputs a crank 
angle signal with a signal pattern as the crank angle sensor 6 shows to drawing 4 . a model is specified after being 
inputted tike input 1. input 2, input 1. input 1. input 2. and an input 1. 
[0023] 

Thus, step S8 after distinguishing the model of engine 1 An engine 1 is started spontaneously. While CPUS outputs 
an ignition signal to the ignition coil unit 5 based on the ignition timing map and fuef-injection-timing map which were 
memorized by ROM 13 at this time, a fiielHnjection signal is outputted to an injector 4. In addition, an ignition signal 
and a fuel-injection signal are outputted so that the gas column in which the piston is located at ignition timing and 
fuel injection timing may light. And an engine 1 will start by carrying out sequential ignition of all the 4-cylinders. 
[0024] 

Therefore, by turning the crankshaft 2 of the engine 1 which it is going to make a test run of, and making a crank 
angle signal output from the crank angle sensor 6. the model of engine 1 will be selected automatically and this 
engine 1 will be operated with the optimal ignition timing and fuel injection timing. 
[0025] 

in addition — the case where a crank angle signal is outputted three or more kinds although said example explained 
the case where the crank angle sensor which outputs two kinds of crank angle signals was attached — CPUS — 
input 3 terminal and an input — preparing .. 4 terminal and making a signal entry sequence foreword detect — said - 
- an engine model can be distinguished similariy. 
[0026] 

Moreover, although said example showed the example which used as the signal pattern signal generation sequence 
of the crank angle signal which a crank angle sensor outputs, as shown in drawing 6 , a crank angle signal 
distinguishes a model using signal spacing, when only one kind is outputted. 
[0027] 
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Driawing 6 is drawing showing a signal pattern in case the number of crank angle signals is one. This drawing (1) 
shows the case where a crank angle signal is outputted at fixed spacing, and this drawing (2) shows the case where 
a crank angle signal is outputted irregularly. Thus, when the number of crank angle signals is one. model distinction 
is performed by asking for a ratio with signal spacing (time amount) shown by signal spacing (time amount) shown by 
c all over (1) Fig., and d. or a ratio with signal spacing (time amount) shown by signal spacing (time amount) shown 
by e ail over (2) Fig., and d. 
[0028] 

That is, the ratio of said signal spacing is made to memorize beforehand for every engine model, and an engine 
model is specified by searching the ratio actually measured out of this stored data. Thus, even if constituted, the 
model of engine which it makes a test run of like said example can be distinguished automatically, and it can 
examine by operating an engine. 
[0029] 

Furthermore, although this example showed the example which gave the function which controls operation of an 
engine to model distinction equipment itself, this design may form the control unit which is not caught by such 
limitation and controls operation of an engine for an ignition signal and a fuel-injection signal to an ignition coll unit 
or an injector in another object. If it constitutes so that a model distinction function and an engine control function 
may be given to the same equipment as this example showed especially, equipment can be formed in a compact and 
handling is easy. 
[0030] 

[Effect of the Device] 

The model distinction equipment for electronics control type engines applied to this design as explained above A 
signal detection means to connect with a crank angle sensor and to detect the signal pattern of a crank angle signal. 
Since it had a model selection means to have searched the signal pattern which this signal detection means 
detected out of the signal pattern of the crank angle signal for every model memorized beforehand, and to specify 
an engine model. Since an engine model is automatically selected by turning the crankshaft of the engine which it is 
going to make a test run of. and making a crank angle signal output from a crank angle sensor, the engine which has 
the control device from which a class differs with one equipment can be started. 
[0031] 

Therefore, when making a test run of the engine in the condition of a simple substance that the control device is 
not connected by the case where an engine is carried again etc.. an engine model can be distinguished very easily. 
The control device for engines which made the ignition timing for every model and fuel injection timing memorize 
over many models is connected to the model distinction equipment especially applied to this design, and if it 
constitutes so that a model may be distinguished based on the stored data of this control device, the engine of 
many models can be put into operation with one control device, without performing model selection actuation in any 
way. It becomes unnecessary therefore, to prepare the control unit for engines for every model. 
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JPO and NCI PI are not responsible for any 
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IThis document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the condition of having connected the model distinction equipment 
concerning this design to the electronics control type engine. 

[Drawing 2] It is the block diagram showing the configuration of the model distinction equipment concerning this 
design. 

[Drawing 3] It is drawing showing the signal pattern of a crank angle signal. 

[Drawing 4] It is drawing showing other examples of the signal pattern of a crank angle signal. 

[Drawing 5] It is a flow chart for explaining actuation of the model distinction equipment concerning this design. 

[PXdyyjngjG] It is drawing showing a signal pattern in case the number of crank angle signals is one. 

[Description of Notations] 

1 Engine 

2 Crankshaft 

3 Ignition Plug 

4 Injector 

5 Ignition Coil Unit 

6 Crank Angle Sensor 

7 Model Distinction Equipment- 

8 CPU 

13 ROM 

14 Signal Detection Means 

15 Model Selection Means 

[Translation done.] 
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